Dose-dependent endothelial cell growth and stiffening by aldosterone: endothelial protection by eplerenone.
Aldosterone at high concentrations causes an expansion of apical surface area and volume of cultured endothelial cells. These morphological changes are associated with endothelial cell stiffening. Here, we tested the hypothesis that the aforementioned aldosterone actions are confined to aldosterone concentrations within the pathophysiological range. Moreover, we investigated whether endothelial cells of venous and arterial origin respond similarly to aldosterone and whether the new aldosterone antagonist eplerenone effectively prevents endothelial cell growth and stiffening. We used an endothelial cell line of venous origin (EAHy 926) and primary cultures of human coronary artery endothelial cells (HCAEC). Cells were incubated for 72 h with aldosterone at concentrations of 0.1, 1, 10 and 100 nmol/l. Eplerenone was added at a concentration of 2 micromol/l. Applying atomic force microscopy, we scanned cell layers under fixed and living conditions, allowing measurement of endothelial cell apical surface, volume and cellular stiffness. Aldosterone had comparable effects on EAHy 926 and HCAEC. In EAHy 926, the apical surface increased dose dependently by up to 72 +/- 5% and cell volume by up to 36 +/- 5%. In HCAEC, the maximum increase of apical surface was 78 +/- 6% and maximum cell volume expansion was 58 +/- 6%. Furthermore, aldosterone increased endothelial cell stiffness from 1.47 +/- 0.08 kPa up to 3.95 +/- 0.15 kPa in EAHy 926, and from 1.64 +/- 0.13 kPa up to 4.31 +/- 0.13 kPa in HCAEC. Physiological aldosterone concentrations had no effect, but starting at 1 nmol/l, corresponding to the low pathophysiological range, substantial cell alterations emerged. Eplerenone, at a therapeutic concentration, prevented the observed actions of aldosterone. Aldosterone-induced endothelial cell growth and stiffening in vitro begins with concentrations in the low pathophysiological range. The preventive action of eplerenone indicates that the endothelium could be a major target of this drug in vivo.